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(54) imoimi m^LMnon'An^m. Rmmmmm^mm 



(57) imm 

mm] ^^~\'T^^^^j:t'commmz^mt 
ttd^m^{:sE.mL. tmm.^m^^M^L. mm 

& vl i: l/Z$)^ o 

mt:t,ztmLtiimtx'^xA~x^j:f^w\^^-y't,z 
X 'oM^tmm^^uzB^immmmmizmi^ 

Wmf-^y:^^J\^<7)miSimm:mifXmr:thtmz. i- 

-yir ^ xrvM 3\,zi'o^m.\^xw^^z\m\^. 
fi#^ 7 2 J; 0 iLntM.mm%t:>ixfmz^(m. 
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miziM^tpji^m^i:iiiiiiE^t Lxmt^m2 

^m2(^xr -y ri,zmh^m^mmmmzmx . 
^m^^y^-iu<^m.mmk(^miimmmzmft. & 
tm^ ixmtihmi-^ y^^mmim^tbijm 

mmmco^iti-^ y^^mim^mmmmmim 
tixmtxmi^z. mmmi-^ y^-mm^x'o 

msm^iSi^^titimi-^y^^fi'imixm 

^omi-^\.x\nit>fihm>m^^^-hthmM 

^^fims.imi±mi^mi-Ary^^)uwi.^mt , 
^co^mi-^y^^ji'ik&^m^zx 'o^^titi^tii-^ 
y^^fi'^m^^m^tifi tm. ^fif-^ y^;v<7) 
^mmmizmimmmz§m^titi^mi-^y^^/\^ 
mmm^t:mimmm'(:>m^iiiixmt^-ti. m 

^^Miogfi^^ y:^>)vemmmwmm^}:. lts^ 
Ltz^iiz. ^(r)^mi'^y^-)mim^<r>-^iiii-x 
mm^b Lxmk-thii o \,zmmh ^ t ^w^t-r 

m^mtitx\ '>^j:<tmmmmi^<om^m 

X nn^^ixtzmMi^mi-^ yA^)v^wmco^mi--^y 



[000 n 

m. Lx T vMm(Dmm. m^^pm^^imx^^- ht 
n^mi^zmth, 

[00023 

immm immi^tix^\-\if4x^^j:if<7)y 

y^j^T^-izx^mKcmmmmw^m^^mmm 

Mv^f^tf) . Tvmmcommmm^mmzMmx^ h . 
i^mmi^Lx\^i, 

[ 0 0 0 3 ] ^ t-c. zm^j:mmt3m±mmt:^t 
[0004] ^<7mM<ovTRizmi^m^(r>=e~ 

VTRtZ|^i!$^l|,TVf-a— ^<Ofi^?:ag?t 

[0005] ^MzMt. mmimw^mmi^tiu 

=5r*^<^>ieil^firi.S^^fe. IBIIi$<7)^^^t:B9Lr t,■e 
ti)<X^l. 

[000 6] $^>tz. ^Jtti 

£1. C: i: A^'T-# -S^i:. ^N- Ft' -f Srffli'mTdlS 

i ^^^tb^'if^LstP VR (personal video recorde 
r) t^^ilX^^h. 
[0007] 

[|^0fl*^mLJ:3t-ri.iSM] bZ^X\ 

t ^ X {iisjiic 7 y r A -b xi]<x^ h mmwx 

hh-hK ia:>mmzm^^tih^mtmiu. P eg^t^' 

(^^ni^^zx y)mm^it^fitim^mm^ti. le 

0 (C^ $ ill, WfS) I. , 

[0008] -e^oj: 0 ^j:. mm^t. m'm^m^ 
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[00091 ^zx-^^^mi. ^(ox 0 ^j:mm^j:mmi 

^tmmmmmm^mmt>zi5\,^x. ^-^ffl<oB!fcfla 

-^xnw^iiz^^fs^x-th. xmrnm^mm--^ 

^±L. *^-:>B!ftm$-SL-r^i:'5r< {'^-h.VX\,z) 
too 1 0] 

±immmmit:mziii.T<7)i ) -5 ) <^^m o 

[ 0 0 m 1 ) m.'^^titz^m^^ y^^ju^^mi 
x'i%i^hmm^-^yy^'j^T^-tx-^m^j:mmiii 
i-zmth t Mz , mi^timmmmmm^m 
^th mimm&m^um^zio^^x . luiesft^-v 

i^^thmcOXTyT (9 5. 7 9) t. ^(OmcO 
XT -y 7'ltZX *)^&^tvf::^m^^ y^Jl^WM^ifin 

htifz gfi^-v yA>}vmM.^m',z-msMiMt 
mmzim^Kfz^m^^y^-^ivmm^. m/x\t 
Sfif-A- y:^^)Vi:%m^x'h izb ^^stmizi^i^ 
M^pmrnm^^mm'^t i-xmi^tim2ff)XT -yr 
(7 2. 73) ^<mi<r>7.^-,r\,zmh^'^^ 
mm^\,zmx. ^m'^^y^-)V(m^m-m>mt 
imm.uz%m.. mm^\^x%iofih^m^y^-)v 

[0012] 2) Htn£m2mT-yr{i. Sfi^A-y 
^-}vm.^m\<^^\t^^y^^)vmM^'^?j^'m^m 
mmb Lx^i^x^xmz. m\i^m^y^-}\^mt 

tmrntti 1 ) msm<7)mim^<Dmm±iim. 
[ 0 0 1 3 ] 3 ) m^^titz^mi-^ y^-^iui^mt 
xn^timmimi:yyyi.T^'tx«imKcimmi^ 
tztmthb^ic. sSB^titzmtkmrnnim^irm 
^mi. ^<^mi^iiiixmtLimm^^iii:htm 
mmmn^^mi,zi5\,^x . mm^mt^ y^^ivm. 
'm.i^^Kfztt tc^fif-^ y^-jv^^m^i^-th 

gfi^A-y^^/HS^^ia (95. 79) t . 



\.zmmmmz\m $ fvrz^m^ y^-^)\ym>.m^^ 
mmB%m^iM^^ \^x\m-fh . ms/x\x^\t 
y^-)Vipm.^xhhz t $r^-rjS^fi#^^^L 

X^-t^m^^^k^5. 63. 61. 71. 7 

2. 73) ^'yti:<):.\,^m\.xmmhz'fk^ 

[ 0 0 1 4 ] 4 ) mmmmma. Huissfi^-v 
y^}\^^(^iii'^y^^mmm^mmmni: i 

[0015] 5 ) mMm^imma. ^m^^y^^ 

)i'(^^^i}'^mmifX^j:^ht b ^ . -eo^SIIT*^ 

mmmBmitx\ '^tcK b i>mmmm\i^<m 
^ cfc a \,zmmh z b ^msib -r § 3 ) mmmmt 

[00 16] 

mmimmmM^m.<r)mm<^mm>.z':> 
#. mL\.^mm.m\,zxmmti. sue ^^-Yf 
^y^^^zmmm^nmL. "^^-thmmmmm^ 

[0017] [5iiatc*5v^r . z(r>mkmmm'm.m. 
4 0{4i2«igP5 0 . mgi56 0 . m/mmi o a o^: 

•9, S4a57Ofc{i^^;5'TV9O7i^'*IH:j:0. 'J^ 

3^9 5timmi,zx y)m,^tix^^h. 

[0 0 1 8] -eUT. ISilg|55 0(4TV^j.-:?-5 1. 
A/D^^52. MPEG-2X>'3-:?'5 3. 
';-AT-^9-f-f 54. REC-FIF0 5 5. 's-/^ 
^ai^5 6. -7-f3>'5 7. RtX-B#aii^^'; 58J: 

[00 19] ^/^^. ^f4sa56 0{±A-FT^;^i?ie«^s 

|iJeP#56 5J:0. '?-tTS4a57 0{4A'.y7r^t'J7 
1, MPEG-2T3-r7 2. OSD73. D/A^ 
J^7 4. -7^3>'7 6. -B§ieii^*U7 8. ^IZ/'J 
1 3 W >'^' 7x-J^ 7 9 i Om^itl. . 

[ 0 0 2 0 ] zm^zmm^tihmkmmim 
^mm.A0(7^mmz-:>uxwiii-h. t-r. gm-ri.T 

v^^y;tvi';6^';q&3y9 5ti^m'^^iix^)^^y9 5 
(iutnw y9y x-xi 9\.ziiy)'^m^ti. 

[002 1 ] -e^0TVf■i-:^5 1(4. ryr:>-J;OA 
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[00 22] 'eOMPEG-2xy3-;J^5 3Ttt, fit 
*&§ilJtfi#i± I so/ 1 EC (International Organi 
zation for Standardization / International Electro 
technical Commission) X'MUbi^tlfzMPEG- 2 (mo 
ving picture experts group- 2) H^Pffl^lSttttoTE 

[00 23] ^coxhV-A7i'y^i'5 4XU. SB 

C-F I F055l,Zim^tll, 
[00 24] REC-FIF05 5{±ieil(recordin 
g) fflfi^<7)F I FO (first in first out) BR 

[00 25] Ft X^mm±lis6 1 

iifz.m\m%%m)&\.um^(>5\>zmmm^ixh 

[0 0 26] -etT, |tiai^'x-yr:^aill5 6{i. MP 
EQ-2X'^^\\;^ilfi.{%m'0 . mViiGOP (Grx)up 

of Picture) <^r—9mmizm>h'^^\mm.t lt 

[0027] -ecov-f ay 5 Tt'ti. flt^&^ii/c^^-f'fk 
tS$g5:atv\-HT>f;?>:?6 3lct>{t-i>tff8iOieil, 

t >; 5 8 fc-B#ieit$^, -itisii^tiJt^N- Yf^x 

T^>- H r 6 3 icieili^iil. . 
[00 28] ^<7)J;afc:L-C. f-^y^^;U^^*>'5r$ii 

aiff5{±^N- Kr ^ 6 3 \>z%m^iihf>K ^<n'm 
§iiTiBli§iil.t'T^fi-^*i, 0lJ;i{^VTR;5rt'<7)fl!l 

<mm3^ r ^ ri.zmi^titzm^xhh t ^ x\ 

2i<zim^fix . nm<mm^j:^fixf^-\iT 
{QQ 29} ttz. im^fih^ftm^K muih 



S T=J^)Vmk. Ti^'^'/WflLbftili^i: . =f^Vi PEG 

- 2Kpt'coij^tzx ^mit^titzm^Thit^it. 

^cr)^^it^tifzm^iiMPEG-2xya-y^i^^ 

^'6 3taii$n§. 

[0030] t^iS. MPEG- 2x^3-^5 3*^'G0 

poffi^^t3rafi.^?^{i:tffg&fti&T-# hmm^^L 

X^^ht^. hh\ Mr'^^il'W.Wj: aXG O P ^ 

<r>'mi:mt.zmmm^^Lx^^ 3^57 \,zm 

[0031 ] ^KDm^zLXri-u^TVWM^ f'J-9)V 

b'f5!-j!ci*. x\.m(r>mmm\>zmt^fitzmm^\± 

[00 32]<^:fc. ^(Omi>zLxmi^eO(r)j\-]iT 

4X9e3 ^ztm^fitzm^m^^z-oux m^^h.t 

■f. y 1 3 y 9 5 1;: J: OS*^:? yji^^'^f^^ fi^ fc # 

^(r)ikwp^m^mm^tifzm^m:\,zi. 0 y tny 
^y^7x->^7 9t:fEjM§^, y^:3y^-i^Jif^i*i 
^(iv^ 3 y 7 6 t:e^^§ixl. , 
[003 3] 'e<^v^ay7 6*>^,(i, ^f^F*jm;:jCt 
T4B£§ii^c$iMt^*^"S^a^lf;^aiL$ilPEI8l6 5 
«#E^i^^aiLMP§l6 5l3j:0vN-K 
T X 6 3 ^1. ^N- K T -f X ^ 6 3 

T'fX^fBliS^^6 Uzm^tLh. 
[ 0 0 3 4 ] VN- Kt ^ ;^^iSfS34§l6 1 t1i^N- K 

T -f ;^ 6 3 J; 0 ^^fcb §ii/im^c^iMiis. m'&<mE 

ty71fctt*&$^lS. 

[ 0 0 3 5 ] -e^Tti. mm^it^fd-zm^ii.-mi 

m^ti. MPEG-2^a-'fti^t^(rmMzmtx-m 
%m^fitzm^\in^\ii,^fixup eg- 2 r^-yi 

[0036] MPEG-2T3-r7 2-C'fi. ^ikttl 

/::fl#{iMPEG-2SP(c{^v\ xy3-r5 3t'JE 

mm\t'^Ktz<n}immvj:-nm\z)^ Ot3-k$^t.. 

'f^-Y'^fLX%hiitz^i^-9iv>c'fM%^\t-m\iZ^ 

tTOSD (On Screen Display) 7 3(Cj:0^«t3 
[003 7] =Sr*3, ;;T'OSD7 3tC^S$fL|.^ 

mmi. 0SD7 3i,zp^m^tiim^sL^j:\,^t'TtRA 
Mi<zwi^tix\<-^im^. ^v^LJi-B$ieii;<^:y 7 8 
izim^tim^fHmmmti^-?^ 3 y 7 6 sr^n- lt o s 
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D 7 3 icm^ ^i,-e<^osD73 mm tif^mi: 
MPEG-2:^fcj:'9. yv-mEM. mmm 

3 \>zumti. A- Kr ^ X 6 3 t3fa^|^§fL/:;fi^{4 
MPEG-2T3-r5^t;:J:0T3-H$ii.S3&^ -ecO« 
tr M P E G - 2 :^rjCfc J: 0 ai^iiSH^fi 

[00 3 9] Il2t;, MPEG-2-f}l^\,Zl^Wihtlh 

m^<^mmz-^\^x^-t> wm^zawt. tr^rft-^s: 

l^-A|*i^?-^'fk<7)=5r$il-l. I (Intra- code 
d) 71/-i. (h-^^f-^-) t'l)!.. 

c 0 0 4 0 ] f Lx . p^mmz^m-^^^tihrnz 

1 ^rfSlt^aillJ^'fkc?)?^!!, P (Predictive 

-coded) 7 l/-AT-$> 0 . t /L^ BJiiiiSJ/** 

|)B (Bidirectional ly predictive-co 
ded) 7l^-Af*S, 

[004 1 ] ^OiotC. MPEG-2tIJ:OI3rt-fli$ 

ni.Hi^(j. 3mm.m.ni^-^yv-mmi<zx^m 

iXhifi. I y]y-J^i}>t,. I 7U-AAiggS&$tL|, 
^mfiX'Ol 5t$:c07U-j!.B«<0m-&S'GOP (Grou 

P of Picture) t^-AX'^^h. 

[0042] ^ffyGOPifimtt Lxmmmhtih<r> 

{i. :i<^i.o\,zLX^mt^irLhm^<^^mi. lyu 
-A Sra-f - LTf^lc P . ZltX B 7 l^-AcofS-^^i^ § 

iatJfcl 7^-AiOfa-tSr1tdi^fS**fcOGO 
P(D9cmz I 7l^-A*sffia:?^ll. J: 3 t^:$fiTV^ 

[0043]-f-tT, '?-iOl7 U-AcOfI-^*<^r$il-C 
V^^:lr^i:${±. -e-«0^iOP7W-A. ^ltfB7l^'-A«0 
m^ti^tamK. A*$ni.r-^'cofI-^(ii>:tOGOP 
£0 1 7 l/-AOf -^^ $r#oTfI-^tl. ^ fc^l. . 

[0 044] fcOt^cJ^GOPOPBlilfi, N= 15X11 
^$tlTl^l>t^{il 57U'-At5i-, flD*>NTSC (na 
tional television systen committee color televisio 
n system ) (DX O \,zmW3 0 7 U-AT'* I) 
«0^^{±0. 5#>( 15/3 0 = 0. 5)fc#tC^$#'fb 
$ilT t ^ S G 0 P c7)fi-f-HtT T 3 - K -ri. C: i: t ^ 
I.. 

[004 5] (MoT. plR^VN- Kr-fX^ 63 tZlBSI 
T-^' ^gg^^ili LX t-<'WI-^t I. /i*6^c{iG0 
PiOSISD^r-^Srr^-feXtXftl);^^^*^^^. ^(T) 

t:»>\.zG0P(7)m](^^'^^w.-mmmm'km\^. fi-t 



i^<7)®(g^^f'5:dJ: diets. 

[0046] $x. ^mm'^mm^^h^j:ii. 
xvN- Ft >f x^i,z^mt^fitzmim^<r>tm. S4 

i^±.mh.t:m.^<^miB(xm^mmzno ztifi 

[0047] ^ccr)W\mmizx >omw:-^mmb t 
X . mmm'^(r)^mimuj:i}^i^mi:i>zimuz^ 
^t:mmz-m.ti\'^mtm>'^. Rtm^m 

tmi. ^(^mmc^mmx'miiLfzb^ii. mn^(^ 
-#*v^leli^^MuxfrLv^tffg&±#l= txmmti 
ioizi. mmm^(Dfs^m^pwmmiiz § 

[0048] ^C7)i^^ >y x^ltBfi. feil^L/ciSMi7)B* 

^2: u Tjv^^m^t tx^mL. w^ff)mkzx 

^'-Y Ai^7 h t'5:*«^>S41-SaSgX'fcS . 

[0049] i^x, w)r)V9^m^thxM^ 

m t m:i>z%m Ltzm^t (ommi^^z:^ A-rLtc 

mm^j>.-x{,z'^htii>m:ifihh . 
[0050] M*>. mzy^ym^(7)'m^(^mi,z. m 

PEG-2«0X>'a-F. t3-F\ Mf^^-YT4X 

:hm^t y ^ 7^fc®ofi-tcoratc y[PEG-2\<zi.h^ 

m\L. im. Rw^-VT^y.9^(7)mm^^zmi> 
mmmt txcoMm^mm.t<± ti^tt^j:o.m& 

[005 1 ] ^(^fziib. mzvTju^^j^uum^t'h 

^r^^*«^t. -^mm^h. hh^^^tma^x 
^yTti,^s>£(^mzm.^ix. mw}-^(>i^^\,znLx 

■tir. fiiSr^l^LXS^$-lirl>Ci:*<X'§=5ri^=Sri:\ ^1 
^^ZT^Umts:m\:.t:^-x.hLbt^j:h, 
[00 52] ^ZX\ f\-Yf ^ x9^m\^h^-^m 

^ vi^aiisx-ti, tm^mmLtpti^h'mwm^zmfk 
Ltzmm^^-thtz^. ^mcmmzx^^^a^m^ 
i}*t='Mmmmx'i:wm\izM^'th;iti^x'%hi. 

m.^m£.<nmkt txs^-rsiiitioiiJi^fix 

[0053] Mz. ^(Dy-{ r^m.m±mmi:m,t 
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$iu^mm^m3it^tii xoizix. ^^zmcov^ 
mm^m^<^iim.mzsiB^ti^i: 3t^r$ii§, 
[0054] mm. ^r-y i^:Lmmmi i ^mzm 

m^t-^m: 1 mmmm-^fzmmtmtxmtm 

I. 

[0 0 5 5] 03 1;, ^cr^^^r'vi^a.mM^ff^^^(r^ 
\i'-yhXhU-MZ-^\^Xm^mz^sL^ tmth. R 

(zim^-^t^tLtiii^y h;^ h v-i.t:tmix\,^mA 

Xhh. 

[00 56] fUT. |5]|ll3l3V^-CCDct OSilltC^SiX 
I. ( 1 ) {i3S*Cja-5TS*3!/^^tg>5rt' -y h;^ h U -A 

i^a5:b^^*L. ® J; D^il^T) ( 3 ) {i:j§*t;:t'.y h;^ h 

>y hXMJ-A^IEIiL-CVK. 

[0057] <st<3)<m^zhhmi ( 2 ) ji. 0!ii.{fv 

BV (video buffering verifier) v^-y 7r i; UTIftf^ 

f -S>^y7r^^:U7 llcm^Ofv h;^bU-A«^' 
-B#feii$^1.T^<, MPEG-2T3-i5^t=t'-y 

xmSi. =^Pi:r^-Y'fh(r>l,z^t£}z-yV:^h^)- 

j^<^mifmik^ixxti:^^m<^m^\,zx d . ^^Ltz'm 

[0058] iioiantr. ^N-h'T'f;^:?6 3fcie 
ii^ti-sm^ji:. ( 2 ) x5r.^Km^m^mmm\L 
yhxh ^)-j^wM ( 1 ) (Ttmrnx'tc^^tn^tiK'^ti: 
<, -e^^Ji ( 1 ) (^m^^^>mm<s>i:^§E.Lx\^hm 

[ 0 0 5 9 ] -eo^-f f^\,zi6\^x. wm\mm 

ixx^^hmmm^<^ttmmwj:Uzw^Lx^^ 
htmmthc^ti^mmxhhtiK mm^zit^ya-ys 
3 \.zx h^^mwi. 0f^<7)t' -y h;?. h -i.<r>%m 
^m. 2^zi:h'm^mwsm^ix 

tzvmmni:^LX\>^h;itt^j:h. 
[00 60] -?-tTm**\ ^(^WMLX\^hWLm<r> 

[ 0 0 6 1 ] an^. m^m-ti^y^ ym.i)^t:>wmm^ 



^•th^Uztahtz^. 7^7'*t^-cm<'5r'). ^ 

[0 06 2] C(Oj;dtcfC. ^OieiiS4gat'{i7 
tihif. ^(r>^\r^^\^X\,im^'^)i^'^^^(rmz 

[0063] WmM^^Z h T , 7 ^ 7miZfcft 
l.f-^y^^/l^^Si). Wk<n>TV^<rymz^^y^-)V 

[0064] j; ^ tcLT, 7^ 7m?t::fc(tl)Sfi 
[0065] -eco. f-^y^vI^Ml^cOB!llKSfi-^«Oi§L^i 

[0 06 6] C<Of-^y^^;H:JJ0}ixB#^::i5^t■2.^i-t^O 
■hK iVlPEG-2:^5^:•C'^?^^l:$i^•C^WM$i^^rV^ 

0. 5#gJgi?)ait^Wf6*««^$ii-Cf*lCiE«=Srl!!li!« 

m%^^ixx\^h. 

[0 06 7]<J:tc. i£7)j:dt3L-c4ti.f-^y^-«yHaj 

vA-i\^n\,zm^.^ ixhm^(r>->m^'^mLX'm, 

mz^sUzh(^xhh . 

[0068] TOcioV^X. ^i* ( 1 1 ) ti^fif-^y 
y{-^lVKiP^^^ixX\-^h. (12) «^A'y^-;iOTi: 

'^<mjcd-zmdmm^fcr:\^h. -et-c ( 1 3 ) 

5$it/i^^y^-;woB!feiHl#*i]E«tiBII$^itv^l. 

[0069] IP*>. ®{iM-HT-<X^'J:'9^^ai$ii 
^cfi-t*«>' N' -y 7 r X ^ U 7 1 C-<Ji:^$ii!tf^tiM P 
EG-2T3-^t1I-^SnSB#j^i-C$)'9> -eo^M^O 
®{i t' 7 h 7. h 'J -A ^leiJ LT U^^S 0 . 
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[00 70] :i(r>xdKcmmi>z^ti>n.tif^skmi. -e 

[ 0 0 7 n ii5tc, ^\y^-iv^^^(^Wrs-y}mi<zm 
^mm^X'h 0 , i-^ y^'^)v^mkm'^t i. 9 

[0 0 7 2] ^LX, M^(2 1)0. ^ii(2 2)c7) 
ttzmm (23) ^OPS&f^t 

[ 0 0 7 3 ] , ct 3 Ltff 3 y^^)V^^ 

tifit^. m-h^crtb^imm (11) izi-^y^^^/UA 
(Ttmmm^mifzb^X'h^ . ^<^bti>zv=t^y9 
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PROBLEM TO BE SOLVED: To realize a recording and reproducing device for allowing a viewer to 
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perform a channel switching operation with spontaneous sensation at the time of recording an 
encoded video signal in a recording medium such as a hard disk, reproducing the previously 
recorded signal, and allowing the view the video signal as a delayed video. SOLUTION: This 
video signal recording device is provided with a function for encoding a supplied video signal by 
an encoder 53, for recording it in a recording medium 63, and for reproducing the signals 
ranging from the signal which is about to be recorded to the signal recorded in the past by 
smooth time sweep. The change of a receiving channel in this video signal recording device is 
realized by successively displaying the video signals of the channel prior to change when the 
channel changing operation is performed, and multiplexing and transmitting information 
indicating that the channel change professing is being executed to a viewer by an on-screen 
display 73, and displaying the video signal at a display after the normal video signal Is obtained 
by a decoder 72. 




JPO Machine translation abstract: 
(57) Abstract 

SUBJECT The video signal coded to recording media, such as a hard disk, is recorded, and it 
faces playing, and viewing and listening to the signal immediately after record with the delayed 
image, and is in realizing the recording and reproducing device with which a televiewer can 
perform channel switching operation with natural feeling. 

Means for SolutionCode a video signal supplied with the coding equipment 53, and it records 
on the recording medium 63, Change of a receiving channel in a video signal recorder with a 
function which reproduces even a signal recorded on the past from a signal of the record latest 
by a smooth time sweep, When change operating is made, continue and display a video signal 
of a channel before change, and. Multiplex of the information which shows that it is / 
channel change / under processing was carried out on the onscreen display 73, and it 
transmitted to a televiewer, and after a normal video signal was obtained by the decoder 72, as 
the video signal was displayed on a display machine, it realized. 



Claim(s) 

Claim IRecord a video signal produced by receiving a set-up receiving channel on a recording 
medium in which random access is possible, and. In recording and reproducing systems of a 
video signal which reproduces said video signal immediately after recording, The 1st step that 
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generates a receiving channel change signal when change operating of said receiving channel is 
carried out. When a receiving channel change signal generated by the 1st step is acquired. The 
2nd step that supplies a video signal as an output signal during change concerning a receiving 
channel video signal recorded on said recording mediunn before change operating of a receiving 
channel, and/or information which shows that a receiving channel is under change. Recording 
and reproducing systems of a video signal continuing to a video signal during change in the 2nd 
step, and having at least the 3rd step that supplies a receiving channel video signal recorded, 
and reproduced and obtained by said recording medium after change operating of a receiving 
channel as an output signal. 

Claim 2Recording and reproducing systems of the video signal according to claim 1 making 
said 2nd step as supply / supply a receiving channel video signal before receiving 
channel change operating as a predetermined time moving image signal, and / a pose 
image signal behind generated from said receiving channel video signal . 
Claim 3Record a video signal produced by receiving a set-up receiving channel on a recording 
medium in which random access is possible, and. In a video-signal recording and reproducing 
device which reads said video signal immediately after recording, and outputs the video signal 
produced by reading, A receiving channel setting-out means to generate a receiving channel 
change signal when change operating of said receiving channel is carried out. When a receiving 
channel change signal generated by the receiving channel setting-out means is supplied, A 
signal supply means which generates and supplies a picture signal which shows that read a 
receiving channel video signal recorded on said recording medium before change operating of a 
receiving channel from said recording medium, and supply it, and/or a receiving channel is 
changing it, A video-signal recording and reproducing device which possesses and is 
characterized by constituting even if small. 

Claim 4The video-signal recording and reproducing device according to claim 3 constituting it 
so that a part of the receiving channel video signal may be supplied as a pose image signal 
after said signal supply means reproduces a receiving channel video signal before said receiving 
channel change as a moving image signal. 

Claim SWhen setting out of a receiving channel is made continuously two or more times, until 
it carries out specified time elapse of said signal supply means from the end of setting out, A 
receiving channel video signal before said receiving channel change reproduced from a 
reproduction means of said recording medium at least, or the video-signal recording and 
reproducing device according to claim 3 constituting so that a part of the video signal may be 
supplied. 



Detailed Description of the Invention 
0001 

Field of the InventionThis invention sets up a receiving channel, acquires the image of TV 
broadcast, and an audio signal, and records them on recording media, such as a hard disk, and 
it relates to the recording and reproducing systems and the video-signal recording and 
reproducing device of the video signal which has the simultaneous record reproduction function 
made as read / the video signal immediately after / that / recording . 
0002 

Description of the Prior ArtThe video-signal recording and reproducing device using the 
information signal recording medium in which random access, such as a hard disk, is possible 
as a recording medium. Since the access time for record and reproduction is short, it has a 
function of two or more programs of TV broadcast being recorded simultaneously, and being 
able to perform record and reproduction of a video signal simultaneously. 
OOOSAnd the video-signal recording and reproducing device which has such a simultaneous 
record reproduction function has convenient functions, such as cache reproduction to which it 
can view and listen while carrying out time shifting of the program under broadcast to the past 
continuously from the present, and groupie reproduction. 

It Is thought that it will be introduced into a home from now on with VTR used as a conventional 
time shifting machine. 

0004The monitor of the record signal in the conventional VTR is made as listen / supply 
directly the signal of TV tuner built in VTR to monitor TV, and / to it / view and . 

Although the monitor of the signal which the monitor picture has In the middle of record can be 
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performed, it cannot be known whether It Is In how it is actually recorded on videotape, the 
image quality deterioration of the recorded video image, and the state where record is not 
made by a certain cause. 

OOOSIn the recording and reproducing device which has a simultaneous record reproduction 
function to It, since it is recordable, reproducing the Image under record in real time, it can 
know then also about the fault at the time of record, and a recording mistake can be pressed 
down to minimum. 

OOOSWhen an image to see again or the overlooked image is during record, the function of the 
record reproduction performed using a hard disk — the past image can be seen — by simple 
operation is a function convenient for a televiewer. 

PVR (personal video recorder) which carries such a function is also developed. 
0007 

Problem to be solved by the inventionBy the way, although the hard disk is a recording 
medium which can do random access at high speed, As for the signal which the signal by which 
compression encoding was carried out with mark systems, such as MPEG, is recorded, records 
the video signal recorded on the medium, and is reproduced, being made as obtain / decode 
and / a video signal is common. 

OOOSAIthough accelerated by progress of semiconductor technology, the processing speed for 
performing such compression encoding and decoding processing, The processing time for about 
several seconds was required at present, and even if the processing time was a case where a 
monitor signal was acquired by simultaneous record reproduction, it had SUBJECT which the 
signal delay more than the time produces. 

0009Then, although this invention can consider that operation performance of equipment 
deteriorates in a video-signal recording and reproducing device which has such a convenient 
function when video signal outputs for a monitor carry out a specified time lag, . Also by the 
time delay, there is no inferiority in operativity and a video signal which is under record now 
can be monitored In real time. Toward an Image recorded In the past, can do reproduction 
continuously and an Image under present viewing and listening is halted. And it is going to 
provide offer of recording and reproducing systems of a video signal which carries a convenient 
function of being able to resume reproduction, without disturbing an image (seamlessly), and 
composition of a video-signal recording and reproducing device provided with those functions. 
0010 

Means for solving probiemA video signal recorder, video-signal playback equipment, and a 
video-signal recording and reproducing device of this invention comprise the following means of 
1-5, in order to solve an aforementioned problem. namelyOOlll) Record a video signal 
produced by receiving a set-up receiving channel on a recording medium in which random 
access is possible, and. In recording and reproducing systems of a video signal which 
reproduces said video signal immediately after recording. The 1st step (95, 79) that generates 
a receiving channel change signal when change operating of said receiving channel is carried 
out. When a receiving channel change signal generated by the 1st step is acquired, A receiving 
channel video signal recorded on said recording medium before change operating of a receiving 
channel, And/or, the 2nd step (72, 73) that supplies a video signal as an output signal during 
change concerning Information which shows that a receiving channel is under change. 
Recording and reproducing systems of a video signal continuing to a video signal during change 
in the 2nd step, and having at least the 3rd step (72) that supplies a receiving channel video 
signal recorded, and reproduced and obtained by said recording medium after change operating 
of a receiving channel as an output signal. 

00122) Recording and reproducing systems of a video signal given in 1 clause making said 2nd 
step as supply / supply a receiving channel video signal before receiving channel 
change operating as a predetermined time moving image signal, and / a pose image 
signal behind generated from said receiving channel video signal . 
00133) Record a video signal produced by receiving a set-up receiving channel on a recording 
medium in which random access is possible, and. In a video-signal recording and reproducing 
device which reads said video signal immediately after recording, and outputs the video signal 
produced by reading, A receiving channel setting-out means (95, 79) to generate a receiving 
channel change signal when change operating of said receiving channel is carried out. When a 
receiving channel change signal generated by the receiving channel setting-out means is 
supplied, . Read a receiving channel video signal recorded on said recording medium before 
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change operating of a receiving channel from said recording medium, and supply It. And/or, a 
video-signal recording and reproducing device providing at least a signal supply means (65, 63, 
61, 71, 72, 73) which generates and supplies a picture signal which shows that a receiving 
channel is changing, and constituting it. 

00144) A video-signal recording and reproducing device given in 3 clauses constituting it so 
that a part of the receiving channel video signal may be supplied as a pose Image signal after 
said signal supply means reproduces the receiving channel video signal before said receiving 
channel change as a moving image signal. 

00155) When setting out of a receiving channel is made continuously two or more times, until 
it carries out specified time elapse of said signal supply means from the end of setting out, A 
receiving channel video signal before said receiving channel change reproduced from the 
reproduction means of said recording medium at least, or a video-signal recording and 
reproducing device given in 3 clauses constituting so that a part of the video signal may be 
supplied. 
0016 

Mode for carrying out the invention Hereafter, desirable working example explains about the 
recording and reproducing systems of the video signal of this invention, and the embodiment of 
a video-signal recording and reproducing device. A video signal is recorded on a hard disk, the 
schematic block diagram of the video-signal recording and reproducing device to play is shown 
in drawing 1, and the composition and operation are outlined. 

0017In the figure, this video-signal recording and reproducing device 40 consists of the 
Records Department 50, the medium part 60, and the regenerating section 70, monitor TV90 is 
connected by cable and the remote control 95 is connected to the regenerating section 70 by 
infrared rays. 

OOlSAnd the Records Department 50 comprises the TV tuner 51, A/D converter 52, the MPEG- 
2 encoder 53, the stream analyzer 54, REC-FIF055, the header detector 56, the microcomputer 
57, and the temporary storage memory 58. 

0019The medium part 60 from the hard disk record reproducer 61, the hard disk 63, and the 
write-in reading control machine 65. And the regenerating section 70 comprises the buffer 
memory 71, the MPEG-2 decoder 72, OSD73, D/A converter 74, the microcomputer 76, the 
temporary storage memory 78, and the remote control interface 79.* 

0020Next, operation of the video-signal recording and reproducing device 40 constituted by 
this appearance is outlined. First, an infrared signal with which the remote control 95 was 
operated and TV channel to receive was modulated from the remote control 95 emits light, and 
receiving channel information which the infrared signal was received by the remote control 
interface 79, and was acquired by being received is supplied to the TV tuner 51. 
0021A video signal which the TV tuner 51 receives a signal of a receiving channel based on 
receiving channel information supplied among broadcasting electric-waves which carry out 
ingress from an antenna, and Is acquired by receiving is supplied to A/D converter 52, is 
changed into a digital signal and supplied to the MPEG-2 encoder 53. 

0022In the MPEG-2 encoder 53. A supplied signal ISO/IEC. {International Organization.) for 
Standardization. Compression encoding is carried out according to MPEG-2 (moving picture 
experts group- 2) standards defined by /International ElectrotechnicalCommission, A signal with 
which the compression encoding was carried out is supplied to the stream analyzer 54 and the 
below-mentioned header detector 56. 

0023In the stream analyzer 54, an encoded information signal acquired by analyzing form of a 
signal by which compression encoding was carried out, and analyzing, and a supplied 
compression coded signal are supplied to REC-FIF055. 

0024It is a circuit which REC-FIF055 stores temporarily a signal into which it FIFO(first in first 
out )-operates, namely, a signal for record (recording) is inputted, and outputs the signal to 
supplied order, A signal supplied from this circuit is supplied to the hard disk record reproducer 
61. 

0025It is considered as a signal divided for every sector size for recording a supplied signal on 
the hard disk 63 in the hard disk record reproducer 61, The divided signal is supplied to the 
hard disk 63 by which motion control is carried out to the write-in read-out controller 65, and a 
supplied signal is recorded on a disc-like recording medium which the hard disk 63 does not 
illustrate. 

0026And the above-mentioned header detector 56 is supplied from the signal coded by MPEG- 
2, for example as encoded information in connection with the data configuration of GOP (Group 
of Picture), and the supplied encoded information Is supplied to the microcomputer 57. 
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0027Record of information in / based on the encoded information supplied in the 
microcomputer 57 / the hard disic 63 , And it is generated as hard disk management 
information for playing smoothly, and the generated management information is stored 
temporarily at the temporary storage memory 58, and the hard disk management information 
stored temporarily is suitably recorded on the hard disk 63 via the hard disk record reproducer 
61. 

0028Thus, although the video signal which channel selection was made and was received, and 
above-mentioned hard disk management Information are recorded on the hard disk 63, In the 
time of the video signal supplied and recorded being a signal recorded, for example on other 
archive media, such as VTR, when the signal is an analog signal, A/D converter 52 is supplied, 
the same processing is made, and the video signal Is recorded on the hard disk 63. 
0029When the video signals recorded are signals beforehand coded by systems, such as MPEG- 
2, such as BS digital broadcasting and digital terrestrial broadcasting, for example. The direct 
stream analyzer 54 and the header detector 56 are supplied without passing MPEG-2 encoder, 
same signal processing Is carried out, and the coded signal is recorded on the hard disk 63. 
0030When it has a function which can supply the encoded information which the MPEG-2 
encoder 53 makes the composition of GOP, etc. in between, Or when encoded information, such 
as GOP, is supplied as supplementary information by digital broadcasting etc., the information 
is supplied to the header detector 56, and the header detector 56 generates encoded 
information based on the information, and it may be made to supply it to the microcomputer 
57. 

OOSlThus, analog TV broadcast, digital video broadcast, or the video signal recorded on other 
recording media is made into the video signal by which compression encoding was carried out, 
and that video signal is recorded on the hard disk 63 with management information. 
0032Next, playback of the signal which carried out in this way and was recorded on the hard 
disk 63 of the Records Department 60 is described. First, when a reproduction button Is 
operated with the remote control 95, the contents of operation are transmitted to the remote 
control interface 79 by the modulated infrared light line, and the contents of operation of a 
remote control key are supplied to the microcomputer 76. 

0033From the microcomputer 76, the control signal generated according to the contents of 
operation writes in, and the reading control circuit 65 is supplied, The hard disk 63 is controlled 
by the write-in reading control machine 65, the hard disk 63 reads the signal of the specified 
part, and the read signal is supplied to the hard disk record reproducer 61. 
0034In the hard disk record reproducer 61, amplification of the signal read from the hard disk 
63, amendment of the characteristic, etc. are performed, and the signal with which the 
characteristic etc. were amended is supplied to the buffer memory 71. 

0035There, the signal which the signal by which compression encoding was carried out was 
stored temporarily, and was stored temporarily according to the demand from MPEG-2 decoder 
is read, and is supplied to the MPEG-2 decoder 72. 

0036In the MPEG-2 decoder 72, the supplied signal according to MPEG-2 standard. It is 
decoded by that compression encoding was carried out with the encoder 53, and a 
complementary method. Multiplex of the status signal with which the digital video signal 
acquired by being decoded is displayed on a display machine by OSD(On Screen 
Display) 73 if needed is carried out. The digital video signal with which multiplex of the 
status signal was carried out is supplied to D/A converter 74, and is changed into an analog 
video signal, and the changed video signal is supplied and displayed on monitor TV90. 
0037The status signal by which multiplex is carried out to OSD73 here. The signal currently 
stored in the Video RAM which is built in OSD73, and which is not Illustrated, Or it Is made as 
display / it / on it / carry out multiplex / of the status signal generated based on the 
information to which the display information information memorized by the 
temporary storage memory 78 was supplied to OSD73 via the microcomputer 76, and 
the OSD73 was supplied / to the video signal supplied from the MPEG-2 decoder 72, 
and . 

0038Thus, although the signal which the compression in a frame and motion compensation 
technology were used and encoded by MPEG-2 system, and the video signal supplied was 
recorded on the hard disk 63, and was recorded on the hard disk 63 is decoded by MPEG-2 
decoder, The picture signal treated by MPEG-2 system which uses the appearance and is made 
is described. 

0039The kind of picture treated by MPEG-2 system is shown in drawing 2. In the figure, 
although the name of I, B, and P is given to the frame Image (picture) which constitutes a video 
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signal and it is arranged In the time direction, the I is the I (Intra-coded) frame (picture) with 
which frame inner code-izatlon is made. 

0040And P is the P (Predictive-coded) frame by which prediction coding Is carried out in the 
one direction as shown by the arrow under a figure, B is the B (BIdirectionally predictive-coded) 
frame which the both-directlons lost-motion estimated vector of the past and the future is 
called for, and is coded. 

0041Thus, although the picture coded by MPEG-2 is constituted by the frame image with three 
kinds of character, For example, although the I frame is arranged every 15 sheets, the set of 
the frame image of 15 sheets from the I frame to this side where the following I frame is 
started is called GOP (Group of Picture). 

0042Since the I frame is decoded and decoding of P and the 8 frame is made behind, decoding 
of the Image which the GOP carries out that an image is treated as a unit in this way, and is 
coded is made as arrange / at the head of GOP / it is necessary to decode the I frame 
first, and / the I frame . 

0043And when decoding of the I frame is not made, decoding of data which acts that 
decoding of subsequent p frames and the B frame cannot be performed as Irikita will 
wait for and decode the data of the I frame of the next GOP. 

0044When it comprises N= 15, the interval of GOP at that time 15 frames. Namely, like NTSC 
(national television system committee color television system). In the case of the video signal 
whose number is per second 30, the signal of GOP coded by every 0.5 second (15/30=0.5) will 
be acquired and decoded. 

0045Therefore, it Is made to shorten decoding time using the management information which 
needs to obtain the data of the beginning of GOP by accessing it in order to read the data 
recorded, for example on the hard disk 63 and to decode Immediately, therefore shows the 
portion of the beginning of GOP. 

0046NOW, using the management information etc., it is also possible to perform record of a 
signal and reproductive operation simultaneously in record of the picture signal coded by the 
hard disk, the video-signal record which performs playback, and playback equipment at high 
speed, and the record In the position which separated and playback on a hard disk can be 
performed simultaneously. 

0047What is called following reproduction that reproduces simultaneously the portion recorded 
in the past as a function realizable by the simultaneous rec/play while recording the program 
under present record. And when video audio Information is recorded on the bit stream record 
section for predetermined time one by one and It records to the last of the field, Overwrite new 
information to the oldest record in a field, it is made to record, and the cash rec/play which can 
reproduce the video audio information for predetermined time tracing back to the past occurs. 
0048The cash rec/play is a function reproduced while carrying out time shifting to the Image 
which carried out by as having reproduced the image immediately after recording , 
usually viewed and listened to the reproduced image immediately after record as a real time 
image, and was recorded on the past from the real-time image by a televiewer's operation 
continuously. 

0049Here, although it supposes that the state where it is reproduced as the real time image is 
called a live state, and carried out, carrying out the sweep of between the live state and images 
recorded on the past continuously, a change on the past image of a live state from an Image 
needs to be performed smoothly. 

OOSONamely, although using temporarily an input signal to equipment which does not perform 
encoding of MPEG-2, decoding, and record reproduction processing to a hard disk as it is 
instead of an Image of a live state is also considered. In such a case, between an input signal 
and a signal of a live state, delay time difference as processing time in coding by MPEG-2, 
decoding, and record reproduction to a hard disk will arise, and smooth shift cannot be carried 
out to the past image from the present image (live state). 

OOSlTherefore, time discontinuity at the time of a change of a signal when performing 
reproduction which goes back to the past arises from a real-time viewlng-and-listening state 
especially, An image is confused for a moment or it is displayed like a pattern skipping. It will 
be made to halt, without disturbing a picture of an image under viewing and listening, moreover 
It cannot display an image by smooth relation from the present to the past, and unnatural 
sensibility will be given to a televiewer — it can be canceled and it cannot be made to reproduce 
etc.. 

0052SO, in cash rec/play in a case of using a hard disk. In order to reproduce an image 
recorded before a short time, continuing record, it is made as reproduce / from the present 
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image to the past image / by easy operation / continuously , and such a regenerative 
function is realized by reproducing an image of a live state as the present image. 
0053Next, cash rec/play for realizing a regenerative function of the live state is described 
further. Record for cash rec/play is a recording mode which records a video signal of the record 
time specified beforehand on a predetermined field. It is made as record / the newest video 
signal / when record is made exceeding the specified record time, as a new video 
signal is recorded on an old recording part / on a predetermined record section / 
always . 

0054For example, when setting up the cash record time in 1 hour and performing cash 
rec/play, it can reproduce, carrying out time shifting even of the video signal which went back 
to the past from a video signal of a live state for a maximum of 1 hour directly. 
0055It is typically shown in drawing 3 and a bit stream when performing the cash rec/play is 
explained to it. The figure is what showed a bit stream of a video signal recorded on the hard 
disk 63, ** is a time of having decoded a bit stream read from a hard disk, and ** is a time of 
recording a coded bit stream. 

0056And (1) shown on the left of ** in the figure shows the portion of a bit stream renewable 
tracing back to the past, and (3) on the right of ** shows the field which recorded the bit 
stream in the past, and it records a new bit stream on this portion one by one. 
0057** The bit stream of the specified quantity Is not stored temporarily at the buffer memory 
71 in which the field (2) between ** operates, for example as a VBV (video buffering verifier) 
buffer, . A bit stream cannot be supplied to MPEG-2 decoder. Or it is a field where the data of 
the amount of bit streams required In order to perform stable decoding operation for the 
Reason of the quantity of a bit stream required for a decoder to be stabilized and decode an 
image and a sound not being supplied does not exist. 

0058Thus, the signal recorded on the hard disk 63 is in the live state of the above-mentioned 
the state where playback is impossible unless it is a period of the bit stream field CI) 
after the specified time elapse shown by (2), and earliest time of the field (1) is 
played . 

0059Although usually recognizes it as the televiewer viewing and listening without a time delay 
to the video signal currently broadcast as it is in the live state, It will view and listen to the 
video signal with which period delay of the encoding time by the encoder 53, the record time of 
the bit stream of the specified quantity, and the decoding time by the decoder 72 was carried 
out actually. 

OOeOAnd although a televiewer may perform channel switching operation of that broadcast to 
which it is viewing and listening, this video-signal recording and reproducing device 40 has 
restricted a channel change so that It may operate only within a case where it is viewing and 
listening in the state of the live. 

OOeiNamely, when changing a reproduction state Into a slow reproduction state later than 
standard reproduction speed, a pause condition, or a reverse-direction-reproduction state from 
a live state. Since the past Image will be reproduced, It stops being in a live state, and is made 
as forbid / when it is not in the live state / a change of a receiving channel . 
0062Thus, although change of a receiving channel is enabled in a live state in this recording 
and reproducing device. Also in such a case, the above-mentioned time delay has arisen 
between broadcasting hours and display time, and sense of Incongruity will be given to a 
televiewer who does not recognize the time delay to an image of a receiving channel changed 
by being delayed being displayed. 

0063Although it is desirable to make change of a receiving channel promptly after channel 
change operation like the conventional TV viewing and listening of a channel change in a live 
state for a televiewer as for It, Predetermined time-code-izes a display of a receiving channel 
change image of a recording and reproducing device in a live state, and it records, reproduces, 
and is because it cannot display that it is not the decoded Image. 

0064Thus, although predetermined time is needed for change of the receiving channel In a live 
state, the image on which it was confused at the time of the post-channel change as which the 
image before change was displayed is displayed, and, as for the image then displayed, the 
receiving channel image after a change normal after that Is displayed. 

0065The disorder of the video signal at the time of the channel change. For example, regular 
coding and decoding are not made and the signal which is not regular is being considered as the 
disordered signal and displayed etc. until the synchronization time relation of the video signal 
between broadcasting stations Is not In agreement, a channel Is changed and the 
synchronization of an encoder etc. suits the signal of a new receiving channel. 
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0066Although the disorder of the signal at the time of this channel change is a case where the 
signal received Is analog broadcasting. In the digital broadcasting reception coded and 
broadcast by MPEG-2 system, a regular image cannot be acquired until the signal of the above- 
mentioned I frame is decoded, the disordered image for about 0.5 second is usually decoded, 
and the behind normal Image Is decoded. 

0067Next, it does in this way and disorder of the signal at the time of the channel change to 
produce is described further. Drawing 4 shows typically the state of the image displayed at the 
time of a channel change on a time-axis. 

0068In the figure, as for a field (H), a channel change and an inner disordered image are 
recorded and (12) by which receiving channel A is received is the section when a video signal of 
a channel with which (13) was changed is recorded normally. 

0069Namely, ** is a time of being decoded by MPEG-2 decoder, after a signal read from a hard 
disk Is primarily accumulated in the buffer memory 71, It is ** of this side at the present time 
when a bit stream is recorded, and is a time of it being supposed that normal image of ** of a 
changed channel is refreshable. 

0070Although a disordered image produced In such a period can be carried out as display / 
by carrying out mute in the meantime / the disordered image , When the mute picture is 
a mute picture of a single color, a desirable still more desirable picture as a picture for 
entertainment needs to be displayed, and It states below. 

6071The method of presentation at the time of a channel change is Illustrated and explained to 
drawing 5. In the figure, it is ** at the channel change operation time, and cases In a live state 
where channel change operation can be performed are and identical time a time of having 
decoded now which was shown in above-mentioned drawing 4. 

0072And decoding start point ** is set up for pause starting point ** after a start of a field 
(23) before of a field (21) a field (22) again, and let between ** and ** be the section of pose 
image reproduction of the channel A. 

0073Next, a display example at the time of a channel change performed by doing In this way Is 
described. First, when remote control 95 grade is operated in time ** and a receiving channel is 
set to B from A, That Is, it is a time of finishing writing an image of the channel A to a field (11) 
then, and the remote control Interface 79 which detected operation then made by the remote 
control 95 supplies the operation information to the TV tuner 51, and the operation Information 
is supplied to OSD73. 

00740peration of a channel change is received, multiplex of the OSD73 to which the 
operation information was supplied is carried out to a video signal to which a message of a 
purport that it is during receiving preparation of the channel B Is supplied from the MPEG-2 
decoder 72, and multiplex information of OSD73 is displayed on monitor T\/90. 
0075Since a field (11) carries out renewal of period of the Image of the channel A and it Is 
shown to a televiewer, a display of this field (11) is continued, and even If a televiewer Is a 
period when a receiving channel is not updated, he can recognize that it Is a preparatory state 
of channel B reception by multiplex information of OSD. 

0076Next, reproduction of a field (11) in time ** of this side to end the MPEG-2 decoder 72, It 
Is considered as a pause screen reproduction state, an image area (12) ends a moving-image- 
reproduction state of the channel A from time of ** in the middle of under channel change, and 
a pause screen of the period channel A to time of a normal image being acquired ** is 
supplied by making a part of receiving channel video signal into a pose image signal. 
0077And after time **, MPEG-2 decoder decodes a normal image of the channel B, it is made 
as supply / to a display machine / the image , and multiplex information by OSD73 Is also 
called off and processing of a channel change ends it. 

0078Thus, since the channel change time Indicator of the pause screen is carried out. For 
example, a local-oscillator-frequency change period of the TV tuner 51 produced at the time of 
a channel change. Change processing to the channels A or B is made with a beautiful image, 
without displaying an image on which it was confused at the time of a channel change produced 
by synchronization-signal-processing period of a television signal received with a different 
synchronized signal, and other causes. 

0079And although a time delay for about 3 seconds arises and is displayed in the state of the 
live at the time of cash rec/play in an example of the video-signal recording and reproducing 
device 40 as shown in above-mentioned drawing 1, it is the time sensed long for a televiewer 
for these 3 seconds. 

0080SO, In above-mentioned working example, the interval of the waiting time which a 
televiewer senses is shortened by after channel change operation displaying the image of the 
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between channel A from ** to ** with an animation, and shortening the display time of a pose 
image. 

OOSlThus, change processing can be performed for a receiving channel to B from A, without 
operating the remote control 95 and displaying the picture which is not normal. Next, operation 
in case operation of the channel change is performed by button grabbing of the number of 
times of plurality is described. 

0082That the channel change is performed by button grabbing of multiple times is a case 
where a channel switching button is made by a rise and down operation etc., when two or more 
button grabbing performs channel specification of two or more figures, for example. When 
based on the up-and-down operation, channel selection is made for the multiple-times 
operation of the button +1 or by taking -1, and selection operation of the target receiving 
channel is carried out. 

0083When a channel change is made by such operation, whenever a channel changes, disorder 
arises in a video signal as mentioned above. Then, when a channel switching button is operated 
continuously many times, the meantime is made into the period which displays the image of a 
pause condition and continuation channel change operation is completed in this way. The cash 
rec/play image over the receiving channel signal chosen eventually is displayed. 
0084And the field in which cache reproduction is possible, i.e., the past image section which 
can be displayed while carrying out time shifting continuously, is made into a field (13), and 
specification is updated for the starting point of the section, for example in the position of 
from cash reproducible position of the channel A **. 

0085Thus, the equipment which can perform cash rec/play can be constituted, operating a 
receiving channel. Although the number of receiving channels at that time described 1 as an 
example, it can also constitute the equipment which records those input signals, receiving the 
signal of two or more channels using a hard disk with a quick access speed. 
0086In that case, what is necessary is just to also depend channel setting when such on the 
same method and composition, although it has two or more Records Department 50 or the 
function which records two or more bit streams on the hard disk 63 by frequency division 
operation etc. receiving two or more input signals etc. is realized. 

0087AS mentioned above, although the signal broadcast was received and the composition and 
its operation of the recording and reproducing systems of a video signal which perform cash 
rec/play, and a video-signal recording and reproducing device were described, There is the 
method of constituting the regenerating section 70 as a video signal recorder which comprises 
the Records Department 50 and the medium part 60 in the video signal recorder 40 as video- 
signal playback equipment. 

0088The equipment which installs those video signal recorders and video-signal playback 
equipment in a different place, and is installed in those distant places is a case where join 
together by a home network etc. and it is made to operate. 

0089The video signal recorder at that time is made into a home server, and is installed in a 
home, video-signal playback equipment is connected to the home server by a home network, 
and the video-signal playback equipment Is Installed as two or more set top boxes for every 
room in which a monitor TV is installed. 

0090In this case, that home server as a bit stream sending device, A set top box is constituted 
as a bit stream receiving terminal. The video-signal information recorded on a hard disk while it 
is combined by high-speed wireless LAN or home LAN and both perform two-way 
communication by the operating instructions from each part store. Monitor TV to which the 
target bit stream views and listens via the set top box which a user operates is supplied, and it 
is made to be displayed In the decoded video signal. 

0091Thus, the recording equipment and the regenerating section as a transmit terminal and a 
receiving terminal are installed in the distant place, and when making it operate unitedly by a 
means of communication, two or more transmit terminals and two or more receiving terminals 
will constitute the network form visual system which is combined in a network and operated. 
0092Although a recording medium used for a medium part was described centering on a hard 
disk, a recording medium is applicable also to equipment using other recording media, such as 
a medium in which rapid access is possible, for example, a magneto-optical disc, a RAM form or 
DVD of RW form, and a semiconductor memory form recording medium. 

0093Although MPEG-2 system was described as an example, a coding mode of a video signal, 
A method of compression encoding may use a compression method of a method not only by 
this but formation of a frame Inner code commonly called Motion-JPEG or MPEG-4 system, 
MPEG-7 system, MPEG-21 system with which standardization will be started from now on, and 
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other fractals. 
0094 

Effect of the InventionWhile the cash rec/play function is performing record of a video signal, 
and reproduction according to the Invention according to claim 1, when the change operating of 
a receiving channel is made, Continue reproduction of the video signal which Is under reception, 
and the Information on the purport that it is during change processing about a receiving channel 
Is displayed on a display screen. Having displayed the image of a receiving channel new when 
reproduction by the cash rec/play function of the changed receiving channel Is enabled A sake. 
Even If it is a case where the reproduced image by the cash rec/play function in which carry out 
a specified time lag to channel switching operation, and the image of a new channel Is displayed 
is being displayed. Since it can report that a channel change command is received by the 
televiewer who is operating the button, and it Is channel change under processing, It is 
effective in the ability to provide the recording and reproducing systems of a video signal which 
have a function of the cash rec/play to which it can view and listen continuously, performing 
time shifting operation to the Image recorded on the past from the live image by smooth 
operation. 

0095The period when according to the invention according to claim 2 in addition to the effect 
according to claim 1 the change operating of a receiving channel is made in and the change 
processing of a receiving channel is made. Since he Is trying to display the video signal or Its 
pose Image signal before a refreshable channel change with a cash rec/play function, The video 
signal of the channel changed by the normal picture can be displayed without reproducing the 
disordered video signal produced at the time of a channel change, It Is effective in the ability to 
provide the recording and reproducing systems of a video signal which have the cash rec/play 
function that it can view and listen even to the image recorded on the past from the live image 
by smooth operation continuously by time shifting operation. 

0096And when the change operating of a receiving channel is made with the video-signal 
recording and reproducing device which is performing record of a video signal, and reproduction 
with a cash rec/play function according to the invention according to claim 3, Continue 
reproduction of the video signal which is under reception, and the information on the purport 
that It Is during change processing about a receiving channel is displayed on a display screen. 
Having displayed the image of a receiving channel new when reproduction by the cash rec/play 
function of the changed receiving channel is enabled A sake. Even If It is a case where the 
image by the cash rec/play function in which the Image which carried out the specified time lag 
to channel switching operation is displayed is being displayed, Since It can report that a channel 
change command is received by the televiewer who operated it, and a button is channel 
change under processing. It is effective in the ability to provide the composition of the 
recording and reproducing device of the video signal which has the cash rec/play function that it 
can view and listen even to the Image recorded on the past from the live image by smooth 
operation continuously by time shifting operation. 

0097The period when according to the invention according to claim 4 in addition to the effect 
according to claim 3 the change operating of a receiving channel is made in and the change 
processing of a receiving channel is made. Having displayed the video signal or its pose image 
signal of the refreshable channel before change with a cash rec/play function A sake. The video 
signal of the channel changed by the normal picture can be displayed without reproducing the 
disordered video signal produced at the time of a channel change. It is effective In the ability to 
provide the composition of the recording and reproducing device of the video signal which has 
the cash rec/play function that it can view and listen even to the Image recorded on the past 
from the live Image by smooth operation continuously by time shifting operation. 
0098According to the Invention according to claim 5, it adds to the effect according to claim 3, 
Having displayed the video signal or its pose Image signal of the refreshable channel before 
change with a cash rec/play function during the period until the change operating of a receiving 
channel Is made continuously and the change processing of a receiving channel is decided A 
sake. The video signal of the channel which changed by the normal picture and was decided can 
be displayed without reproducing the disordered video signal produced at the time of a channel 
change. It Is effective In the ability to provide the composition of the recording and reproducing 
device of the video signal which has the cash rec/play function that it can view and listen even 
to the image recorded on the past from the live image by smooth operation continuously by 
time shifting operation. 
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Field of the InventionThis invention sets up a receiving channel, acquires the image of TV 
broadcast, and an audio signal, and records them on recording media, such as a hard disl<, and 
it relates to the recording and reproducing systems and the video-signal recording and 
reproducing device of the video signal which has the simultaneous record reproduction function 
made as read / the video signal immediately after / that / recording . 



Description of the Prior ArtThe video-signal recording and reproducing device using the 
information signal recording medium in which random access, such as a hard disk. Is possible 
as a recording medium. Since the access time for record and reproduction is short, it has a 
function of two or more programs of TV broadcast being recorded simultaneously, and being 
able to perform record and reproduction of a video signal simultaneously. 
OOOSAnd the video-signal recording and reproducing device which has such a simultaneous 
record reproduction function. It has convenient functions, such as cache reproduction to which 
it can view and listen while carrying out time shifting of the program under broadcast to the 
past continuously from the present, and groupie reproduction, and It is thought that it will be 
introduced into a home from now on with VTR used as a conventional time shifting machine. 
0004Although the monitor of the record signal in the conventional VTR is made as listen / 
supply directly the signal of TV tuner built in VTR to monitor TV, and / to it / view and 
and the monitor of the signal which the monitor picture has in the middle of record can be 
performed. It cannot be known whether it is in how it is actually recorded on videotape, the 
Image quality deterioration of the recorded video image, and the state where record is not 
made by a certain cause. 

OOOSIn the recording and reproducing device which has a simultaneous record reproduction 
function to It, since it is recordable, reproducing the image under record in real time, it can 
know then also about the fault at the time of record, and a recording mistake can be pressed 
down to minimum. 

OOOeWhen an image to see again or the overlooked image is during record. The function of the 
record reproduction performed using a hard disk — the past image can be seen — by simple 
operation is a function convenient for a televiewer, and PVR (personal video recorder) which 
carries such a function is also developed. 



Effect of the InventionWhile the cash rec/play function is performing record of a video signal, 
and reproduction according to the invention according to claim 1, when the change operating of 
a receiving channel is made. Continue reproduction of the video signal which is under reception, 
and the information on the purport that It is during change processing about a receiving channel 
is displayed on a display screen. Having displayed the image of a receiving channel new when 
reproduction by the cash rec/play function of the changed receiving channel is enabled A sake. 
Even if it is a case where the reproduced Image by the cash rec/play function in which carry out 
a specified time lag to channel switching operation, and the image of a new channel is displayed 
is being displayed. Since it can report that a channel change command is received by the 
televiewer who Is operating the button, and it is channel change under processing. It is 
effective in the ability to provide the recording and reproducing systems of a video signal which 
have a function of the cash rec/play to which it can view and listen continuously, performing 
time shifting operation to the image recorded on the past from the live image by smooth 
operation. 

0095The period when according to the invention according to claim 2 in addition to the effect 
according to claim 1 the change operating of a receiving channel is made In and the change 
processing of a receiving channel is made. Since he is trying to display the video signal or its 
pose image signal before a refreshable channel change with a cash rec/play function. The video 
signal of the channel changed by the normal picture can be displayed without reproducing the 
disordered video signal produced at the time of a channel change. It is effective in the ability to 
provide the recording and reproducing systems of a video signal which have the cash rec/play 
function that It can view and listen even to the Image recorded on the past from the live image 
by smooth operation continuously by time shifting operation. 

0096And when the change operating of a receiving channel Is made with the video-signal 
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recording and reproducing device which is performing record of a video signal, and reproduction 
with a cash rec/play function according to the invention according to claim 3, Continue 
reproduction of the video signal which is under reception, and the Information on the purport 
that it Is during change processing about a receiving channel is displayed on a display screen, 
Having displayed the image of a receiving channel new when reproduction by the cash rec/play 
function of the changed receiving channel Is enabled A sake, Even if it Is a case where the 
image by the cash rec/play function in which the Image which carried out the specified time lag 
to channel switching operation is displayed Is being displayed. Since it can report that a channel 
change command Is received by the televiewer who operated it, and a button is channel 
change under processing. It Is effective in the ability to provide the composition of the 
recording and reproducing device of the video signal which has the cash rec/play function that It 
can view and listen even to the image recorded on the past from the live image by smooth 
operation continuously by time shifting operation. 

0097The period when according to the invention according to claim 4 in addition to the effect 
according to claim 3 the change operating of a receiving channel Is made In and the change 
processing of a receiving channel is made. Having displayed the video signal or its pose Image 
signal of the refreshable channel before change with a cash rec/play function A sake, The video 
signal of the channel changed by the normal picture can be displayed without reproducing the 
disordered video signal produced at the time of a channel change. It is effective In the ability to 
provide the composition of the recording and reproducing device of the video signal which has 
the cash rec/play function that it can view and listen even to the image recorded on the past 
from the live image by smooth operation continuously by time shifting operation. 
0098According to the invention according to claim 5, It adds to the effect according to claim 3, 
Having displayed the video signal or its pose image signal of the refreshable channel before 
change with a cash rec/play function during the period until the change operating of a receiving 
channel is made continuously and the change processing of a receiving channel is decided A 
sake. The video signal of the channel which changed by the normal picture and was decided can 
be displayed without reproducing the disordered video signal produced at the time of a channel 
change, It is effective in the ability to provide the composition of the recording and reproducing 
device of the video signal which has the cash rec/play function that It can view and listen even 
to the image recorded on the past from the live Image by smooth operation continuously by 
time shifting operation. 



Problem to be solved by the inventionBy the way, although the hard disk is a recording 
medium which can do random access at high speed, As for the signal which the signal by which 
compression encoding was carried out with mark systems, such as MPEG, Is recorded, records 
the video signal recorded on the medium, and is reproduced, being made as obtain / decode 
and / a video signal is common. 

OOOSAIthough accelerated by progress of semiconductor technology, the processing speed for 
performing such compression encoding and decoding processing. The processing time for about 
several seconds was required at present, and even if the processing time was a case where a 
monitor signal was acquired by simultaneous record reproduction, it had SUBJECT which the 
signal delay more than the time produces. 

0009Then, although this invention can consider that the operation performance of equipment 
deteriorates in the video-signal recording and reproducing device which has such a convenient 
function when the video signal outputs for a monitor carry out a specified time lag, . Also by the 
time delay, there Is no Inferiority in operatlvlty and the video signal which Is under record now 
can be monitored in real time. Toward the image recorded in the past, can do reproduction 
continuously and the image under present viewing and listening is halted. And it Is going to 
provide offer of the recording and reproducing systems of the video signal which carries the 
convenient function of being able to resume reproduction, without disturbing an Image 
(seamlessly), and the composition of the video-signal recording and reproducing device 
provided with those functions. 



Means for solving problemThe video signal recorder, the video-signal playback equipment, 
and the video-signal recording and reproducing device of this Invention comprise the following 
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means of 1-5, in order to solve an aforementioned problem. namelyOOlll) Record the video 
signal produced by receiving the set-up receiving channel on the recording medium in which 
random access is possible, and. In the recording and reproducing systems of the video signal 
which reproduces said video signal immediately after recording, The 1st step (95, 79) that 
generates a receiving channel change signal when change operating of said receiving channel is 
carried out. When the receiving channel change signal generated by the 1st step is acquired. 
The receiving channel video signal recorded on said recording medium before the change 
operating of a receiving channel. And/or, the 2nd step (72, 73) that supplies a video signal as 
an output signal during change concerning the information which shows that a receiving 
channel is under change, Recording and reproducing systems of the video signal continuing to a 
video signal during the change in the 2nd step, and having at least the 3rd step (72) that 
supplies the receiving channel video signal recorded, and reproduced and obtained by said 
recording medium after the change operating of a receiving channel as an output signal. 
00122) Recording and reproducing systems of the video signal given In 1 clause making said 
2nd step as supply / supply the receiving channel video signal before receiving 
channel change operating as a predetermined time moving image signal, and / the 
pose image signal behind generated from said receiving channel video signal . 
00133) Record the video signal produced by receiving the set-up receiving channel on the 
recording medium in which random access is possible, and. In the video-signal recording and 
reproducing device which reads said video signal immediately after recording, and outputs the 
video signal produced by reading, A receiving channel setting-out means (95, 79) to generate a 
receiving channel change signal when change operating of said receiving channel is carried out. 
When the receiving channel change signal generated by the receiving channel setting-out 
means is supplied, . Read the receiving channel video signal recorded on said recording medium 
before the change operating of a receiving channel from said recording medium, and supply it. 
And/or, a video-signal recording and reproducing device providing at least the signal supply 
means (65, 63, 61, 71, 72, 73) which generates and supplies the picture signal which shows 
that a receiving channel is changing, and constituting It. 

00144) A video-signal recording and reproducing device given In 3 clauses constituting It so 
that a part of the receiving channel video signal may be supplied as a pose image signal after 
said signal supply means reproduces the receiving channel video signal before said receiving 
channel change as a moving image signal. 

00155) When setting out of a receiving channel Is made continuously two or more times, until 
it carries out specified time elapse of said signal supply means from the end of setting out, A 
receiving channel video signal before said receiving channel change reproduced from the 
reproduction means of said recording medium at least, or a video-signal recording and 
reproducing device given In 3 clauses constituting so that a part of the video signal may be 
supplied. 
0016 

Mode for carrying out the inventionHereafter, desirable working example explains about the 
recording and reproducing systems of the video signal of this invention, and the embodiment of 
a video-signal recording and reproducing device. A video signal is recorded on a hard disk, the 
schematic block diagram of the video-signal recording and reproducing device to play is shown 
in drawing 1, and the composition and operation are outlined. 

0017!n the figure, this video-signal recording and reproducing device 40 consists of the 
Records Department 50, the medium part 60, and the regenerating section 70, monitor TV90 is 
connected by the cable and the remote control 95 is connected to the regenerating section 70 
by infrared rays. 

OOlSAnd the Records Department 50 comprises the TV tuner 51, A/D converter 52, the MPEG- 
2 encoder 53, the stream analyzer 54, REC-FIF055, the header detector 56, the microcomputer 
57, and the temporary storage memory 58. 

0019The medium part 60 from the hard disk record reproducer 61, the hard disk 63, and the 
write-in reading control machine 65. And the regenerating section 70 comprises the buffer 
memory 71, the MPEG-2 decoder 72, OSD73, D/A converter 74, the microcomputer 76, the 
temporary storage memory 78, and the remote control interface 79. 

0020Next, operation of the video-signal recording and reproducing device 40 constituted by 
this appearance is outlined. First, the infrared signal with which the remote control 95 was 
operated and TV channel to receive was modulated from the remote control 95 emits light, and 
the receiving channel information which the infrared signal was received by the remote control 
interface 79, and was acquired by being received is supplied to the TV tuner 51. 
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OOZlThe video signal whicli the TV tuner 51 receives the signal of a receiving channel based on 
the receiving channel information supplied among the broadcasting electric-waves which carry 
out ingress from an antenna, and is acquired by receiving is supplied to A/D converter 52, is 
changed into a digital signal and supplied to the MPEG-2 encoder 53. 

0022In the MPEG-2 encoder 53. The supplied signal ISO/IEC. (International Organization.) for 
Standardization. Compression encoding is carried out according to MPEG-2 (moving picture 
experts group- 2) standards defined by /International ElectrotechnicalCommission, The signal 
with which the compression encoding was carried out Is supplied to the stream analyzer 54 and 
the below-mentioned header detector 56. 

0023In the stream analyzer 54, the encoded information signal acquired by analyzing the form 
of the signal by which compression encoding was carried out, and analyzing, and the supplied 
compression coded signal are supplied to REC-FIF055. 

0024It is a circuit which REC-FIF055 stores temporarily the signal into which it FIFO(first in 
first out )-operates, namely, the signal for record (recording) is inputted, and outputs the signal 
to the supplied order, The signal supplied from this circuit is supplied to the hard disk record 
reproducer 61. 

0025It is considered as the signal divided for every sector size for recording the supplied signal 
on the hard disk 63 in the hard disk record reproducer 61, The divided signal is supplied to the 
hard disk 63 by which motion control Is carried out to the write-in read-out controller 65, and 
the supplied signal is recorded on the disc-like recording medium which the hard disk 63 does 
not Illustrate. 

0026And the above-mentioned header detector 56 is supplied from the signal coded by MPEG- 
2, for example as encoded information in connection with the data configuration of GOP (Group 
of Picture), and the supplied encoded information is supplied to the microcomputer 57. 
0027Record of information in / based on the encoded information supplied in the 
microcomputer 57 / the hard disk 63 , And it is generated as hard disk management 
information for playing smoothly, and the generated management Information Is stored 
temporarily at the temporary storage memory 58, and the hard disk management information 
stored temporarily is suitably recorded on the hard disk 63 via the hard disk record reproducer 
61. 

0028Thus, although the video signal which channel selection was made and was received, and 
above-mentioned hard disk management information are recorded on the hard disk 63, In the 
time of the video signal supplied and recorded being a signal recorded, for example on other 
archive media, such as VTR, when the signal is an analog signal, A/D converter 52 is supplied, 
the same processing is made, and the video signal is recorded on the hard disk 63. 
0029When the video signals recorded are signals beforehand coded by systems, such as MPEG- 
2, such as BS digital broadcasting and digital terrestrial broadcasting, for example. The direct 
stream analyzer 54 and the header detector 56 are supplied without passing MPEG-2 encoder, 
same signal processing is carried out, and the coded signal is recorded on the hard disk 63. 
0030When it has a function which can supply the encoded information which the MPEG-2 
encoder 53 makes the composition of GOP, etc. in between. Or when encoded information, such 
as GOP, is supplied as supplementary information by digital broadcasting etc., the information 
is supplied to the header detector 56, and the header detector 56 generates encoded 
information based on the information, and it may be made to supply it to the microcomputer 
57. 

0031Thus, analog TV broadcast, digital video broadcast, or the video signal recorded on other 
recording media is made into the video signal by which compression encoding was carried out, 
and that video signal is recorded on the hard disk 63 with management information, 
0032Next, playback of the signal which carried out in this way and was recorded on the hard 
disk 63 of the Records Department 60 is described. First, when a reproduction button is 
operated with the remote control 95, the contents of operation are transmitted to the remote 
control interface 79 by the modulated infrared light line, and the contents of operation of a 
remote control key are supplied to the microcomputer 76. 

OOBBFrom the microcomputer 76, the control signal generated according to the contents of 
operation writes In, and the reading control circuit 65 is supplied. The hard disk 63 is controlled 
by the write-In reading control machine 65, the hard disk 63 reads the signal of the specified 
part, and the read signal is supplied to the hard disk record reproducer 61. 
0034In the hard disk record reproducer 61, amplification of the signal read from the hard disk 
63, amendment of the characteristic, etc. are performed, and the signal with which the 
characteristic etc. were amended is supplied to the buffer memory 71. 
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0035There, the signal which the signal by which compression encoding was carried out was 
stored temporarily, and was stored temporarily according to the demand from MPEG-2 decoder 
is read, and is supplied to the MPEG-2 decoder 72. 

0036In the MPEG-2 decoder 72, a supplied signal according to MPEG-2 standard, It is decoded 
by that compression encoding was carried out with the encoder 53, and a complementary 
method. Multiplex of the status signal with which a digital video signal acquired by 
being decoded is displayed on a display machine by OSD(On Screen Display) 73 if 
needed is carried out, A digital video signal with which multiplex of the status signal was 
carried out is supplied to D/A converter 74, and is changed into an analog video signal, and a 
changed video signal is supplied and displayed on monitor TV90. 

0037A status signal by which multiplex Is carried out to OSD73 here, A signal currently stored 
In a Video RAM which is built in OSD73, and which is not illustrated, Or it is made as display / 
it / on it / carry out multiplex / of the status signal generated based on information 
to which display information information memorized by the temporary storage 
memory 78 was supplied to OSD73 via the microcomputer 76, and the OSD73 was 
supplied / to a video signal supplied from the MPEG-2 decoder 72, and . 
0038Thus, although a signal which compression in a frame and motion compensation 
technology were used and encoded by MPEG-2 system, and a video signal supplied was 
recorded on the hard disk 63, and was recorded on the hard disk 63 is decoded by MPEG-2 
decoder, A picture signal treated by MPEG-2 system which uses the appearance and is made is 
described. 

0039The kind of picture treated by MPEG-2 system is shown in drawing 2. In the figure, 
although the name of I, B, and P is given to the frame image (picture) which constitutes a video 
signal and it is arranged in the time direction, the I is the I (Intra-coded) frame (picture) with 
which frame inner code-ization is made. 

0040And P is the P (Predictive-coded) frame by which prediction coding is carried out in the 
one direction as shown by the arrow under a figure, B is the B (Bidirectionally predictive-coded) 
frame which the both-directions lost-motion estimated vector of the past and the future is 
called for, and Is coded. 

0041Thus, although the picture coded by MPEG-2 is constituted by the frame image with three 
kinds of character. For example, although the I frame is arranged every 15 sheets, the set of 
the frame image of 15 sheets from the I frame to this side where the following I frame Is 
started is called GOP (Group of Picture). 

0042Since the I frame is decoded and decoding of P and the B frame is made behind, decoding 
of the image which the GOP carries out that an image is treated as a unit in this way, and is 
coded is made as arrange / at the head of GOP / it is necessary to decode the I frame 
first, and / the I frame . 

0043And when decoding of the I frame is not made, decoding of data which acts that 
decoding of subsequent p frames and the B frame cannot be performed as Irikita will 
wait for and decode the data of the I frame of the next GOP. 

0044When it comprises N= 15, the interval of GOP at that time 15 frames. Namely, like NTSC 
(national television system committee color television system). In the case of the video signal 
whose number is per second 30, the signal of GOP coded by every 0.5 second (15/30=0.5) will 
be acquired and decoded. 

0045Therefore, it is made to shorten decoding time using the management information which 
needs to obtain the data of the beginning of GOP by accessing it In order to read the data 
recorded, for example on the hard disk 63 and to decode immediately, therefore shows the 
portion of the beginning of GOP. 

0046NOW, using the management information etc., it is also possible to perform record of a 
signal and reproductive operation simultaneously in record of the picture signal coded by the 
hard disk, the video-signal record which performs playback, and playback equipment at high 
speed, and the record in the position which separated and playback on a hard disk can be 
performed simultaneously. 

0047What is called following reproduction that reproduces simultaneously the portion recorded 
in the past as a function realizable by the simultaneous rec/play while recording the program 
under present record, And when video audio information is recorded on the bit stream record 
section for predetermined time one by one and it records to the last of the field. Overwrite new 
information to the oldest record in a field, it is made to record, and the cash rec/play which can 
reproduce the video audio information for predetermined time tracing back to the past occurs. 
0048The cash rec/play is a function reproduced while carrying out time shifting to the image 
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which carried out by as having reproduced the image immediately after recording , 

usually viewed and listened to the reproduced image immediately after record as a real time 
image, and was recorded on the past from the real-time image by a televiewer's operation 
continuously. 

0049Here, although it supposes that the state where it is reproduced as the real time image is 
called a live state, and carried out, carrying out the sweep of between the live state and the 
images recorded on the past continuously, the change on the past image of a live state from an 
Image needs to be performed smoothly. 

OOSONamely, although using temporarily the Input signal to the equipment which does not 
perform encoding of MPEG-2, decoding, and record reproduction processing to a hard disk as it 
is instead of the image of a live state is also considered. In such a case, between an input 
signal and the signal of a live state, the delay time difference as processing time in the coding 
by MPEG-2, decoding, and the record reproduction to a hard disk will arise, and smooth shift 
cannot be carried out to the past Image from the present Image (live state). 
OOSlTherefore, the time discontinuity at the time of the change of a signal when performing 
reproduction which goes back to the past arises from a real-time viewlng-and-listening state 
especially, An image Is confused for a moment or it is displayed like a pattern skipping. It will 
be made to halt, without disturbing the picture of the image under viewing and listening, 
moreover it cannot display the image by smooth relation from the present to the past, and 
unnatural sensibility will be given to a televiewer — it can be canceled and it cannot be made to 
reproduce etc.. 

0052S0, In the cash rec/play in the case of using a hard disk. In order to reproduce the image 
recorded before a short time, continuing record, it is made as reproduce / from the present 
image to the past image / by easy operation / continuously , and such a regenerative 
function is realized by reproducing the image of a live state as the present image. 
00S3Next, the cash rec/play for realizing the regenerative function of the live state is described 
further. The record for cash rec/play is a recording mode which records the video signal of the 
record time specified beforehand on a predetermined field. It is made as record / the newest 
video signal / when record is made exceeding the specified record time, as a new 
video signal is recorded on an old recording part / on a predetermined record 
section / always . 

0054For example, when setting up the cash record time in 1 hour and performing cash 
rec/play. It can reproduce, carrying out time shifting even of the video signal which went back 
to the past from the video signal of a live state for a maximum of 1 hour directly. 
0055It is typically shown in drawing 3 and a bit stream when performing the cash rec/play is 
explained to it. The figure is what showed the bit stream of the video signal recorded on the 
hard disk 63, ** is a time of having decoded the bit stream read from the hard disk, and ** is a 
time of recording the coded bit stream. 

0056And (1) shown on the left of ** In the figure shows the portion of a bit stream renewable 
tracing back to the past, and (3) on the right of ** shows the field which recorded the bit 
stream in the past, and it records a new bit stream on this portion one by one. 
0057** The bit stream of the specified quantity Is not stored temporarily at the buffer memory 
71 in which the field (2) between ** operates, for example as a VBV (video buffering verifier) 
buffer, . A bit stream cannot be supplied to MPEG-2 decoder. Or it is a field where the data of 
the amount of bit streams required In order to perform stable decoding operation for the 
Reason of the quantity of a bit stream required for a decoder to be stabilized and decode an 
image and a sound not being supplied does not exist. 

0058Thus, the signal recorded on the hard disk 63 is in the live state of the above-mentioned 
the state where playback is impossible unless it is a period of the bit stream field (1) 
after the specified time elapse shown by (2), and earliest time "^^^ of the field (1) is 
played . 

0059Although usually recognizes it as the televiewer viewing and listening without a time delay 
to the video signal currently broadcast as it is in the live state. It will view and listen to the 
video signal with which period delay of the encoding time by the encoder 53, the record time of 
the bit stream of the specified quantity, and the decoding time by the decoder 72 was carried 
out actually. 

OOeOAnd although a televiewer may perform channel switching operation of that broadcast to 
which it is viewing and listening, this video-signal recording and reproducing device 40 has 
restricted a channel change so that it may operate only within a case where it is viewing and 
listening in the state of the live. 
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OOeiNamely, when changing a reproduction state into a slow reproduction state later than 
standard reproduction speed, a pause condition, or a reverse-direction-reproduction state from 
a live state, Since the past image will be reproduced, it stops being in a live state, and is made 
as forbid / when it is not in the live state / a change of a receiving channel . 
0062Thus, although change of a receiving channel is enabled in a live state in this recording 
and reproducing device. Also in such a case, the above-mentioned time delay has arisen 
between broadcasting hours and display time, and sense of incongruity will be given to a 
televiewer who does not recognize the time delay to an image of a receiving channel changed 
by being delayed being displayed. 

0063Although it is desirable to make change of a receiving channel promptly after channel 
change operation like the conventional TV viewing and listening of a channel change in a live 
state for a televiewer as for it. Predetermined time-code-izes a display of a receiving channel 
change image of a recording and reproducing device in a live state, and it records, reproduces, 
and is because It cannot display that it is not the decoded image, 

0064Thus, although predetermined time is needed for change of the receiving channel in a live 
state, the image on which it was confused at the time of the post-channel change as which the 
image before change was displayed is displayed, and, as for the image then displayed, the 
receiving channel image after a change normal after that is displayed. 

0065The disorder of the video signal at the time of the channel change, For example, regular 
coding and decoding are not made and the signal which is not regular is being considered as the 
disordered signal and displayed etc. until the synchronization time relation of the video signal 
between broadcasting stations is not in agreement, a channel is changed and the 
synchronization of an encoder etc. suits the signal of a new receiving channel. 
0066Although the disorder of the signal at the time of this channel change is a case where the 
signal received is analog broadcasting, In the digital broadcasting reception coded and 
broadcast by MPEG-2 system, a regular image cannot be acquired until the signal of the above- 
mentioned I frame is decoded, the disordered image for about 0.5 second is usually decoded, 
and the behind normal image is decoded. 

0067Next, it does in this way and disorder of the signal at the time of the channel change to 
produce is described further. Drawing 4 shows typically the state of the image displayed at the 
time of a channel change on a time-axis. 

0068In the figure, as for a field (11), the channel change and the inner disordered Image are 
recorded and (12) by which receiving channel A is received is the section when the video signal 
of the channel with which (13) was changed is recorded normally. 

0069Namely, is a time of being decoded by MPEG-2 decoder, after the signal read from the 
hard disk Is primarily accumulated in the buffer memory 71, It is ** of this side at the present 
time when the bit stream is recorded, and is a time of it being supposed that the normal image 
of ** of the changed channel is refreshable. 

0070Although the disordered image produced in such a period can be carried out as display / 
by carrying out mute in the meantime / the disordered image , When the mute picture is 
a mute picture of a single color, the desirable still more desirable picture as a picture for 
entertainment needs to be displayed, and it states below. 

0071The method of presentation at the time of a channel change Is illustrated and explained to 
drawing 5. In the figure, it is ** at the channel change operation time, and the cases in the live 
state where channel change operation can be performed are ** and Identical time the time of 
having decoded now which was shown in above-mentioned drawing 4. 

0072And decoding start point ** is set up for pause starting point ** after a start of a field 
(23) before of a field (21) a field (22) again, and let between ** and ** be the section of pose 
image reproduction of the channel A. 

0073Next, a display example at the time of a channel change performed by doing in this way is 
described. First, when remote control 95 grade is operated in time ** and a receiving channel is 
set to B from A, That is, it is a time of finishing writing an image of the channel A to a field (11) 
then, and the remote control interface 79 which detected operation then made by the remote 
control 95 supplies the operation information to the TV tuner 51, and the operation information 
is supplied to OSD73. 

0074Operation of a channel change is received, multiplex of the OSD73 to which the 
operation information was supplied is carried out to a video signal to which a message of a 
purport that it is during receiving preparation of the channel B is supplied from the MPEG-2 
decoder 72, and multiplex information of OSD73 is displayed on monitor TV90. 
0075Since a field (11) carries out renewal of period of the image of the channel A and it is 
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shown to a televiewer, a display of this field (11) Is continued, and even if a televiewer is a 
period when a receiving channel is not updated, he can recognize that it Is a preparatory state 
of channel B reception by multiplex information of OSD. 

0076Next, reproduction of a field (11) in time ** of this side to end the MPEG-2 decoder 72, It 
Is considered as a pause screen reproduction state, an image area (12) ends the moving- 
image-reproduction state of the channel A from the time of ** in the middle of under channel 
change, and the pause screen of the period channel A to time of a normal image being 
acquired ** Is supplied by making a part of receiving channel video signal into a pose Image 
signal. 

0077And after time **, MPEG-2 decoder decodes the normal image of the channel B, It is made 
as supply / to a display machine / the image , and the multiplex information by OSD73 is 
also called off and processing of a channel change ends it. 

0078Thus, since the channel change time Indicator of the pause screen is carried out, For 
example, the local-oscillator-frequency change period of the TV tuner 51 produced at the time 
of a channel change, The change processing to the channels A or B is made with a beautiful 
image, without displaying the image on which it was confused at the time of the channel 
change produced by the synchronization-signal-processing period of the television signal 
received with a different synchronized signal, and other causes. 

0079And although the time delay for about 3 seconds arises and is displayed in the state of the 
live at the time of cash rec/play in the example of the video-signal recording and reproducing 
device 40 as shown In above-mentioned drawing 1, it is the time sensed long for a televiewer 
for these 3 seconds. 

0080S0, in above-mentioned working example, the interval of the waiting time which a 
televiewer senses Is shortened by after channel change operation displaying the image of the 
between channel A from ** to ** with an animation, and shortening the display time of a pose 
image. 

OOSlThus, change processing can be performed for a receiving channel to B from A, without 
operating the remote control 95 and displaying the picture which is not normal. Next, operation 
in case operation of the channel change is performed by button grabbing of the number of 
times of plurality is described. 

0082That the channel change is performed by button grabbing of multiple times is a case 
where a channel switching button is made by a rise and down operation etc., when two or more 
button grabbing performs channel specification of two or more figures, for example. When 
based on the up-and-down operation, channel selection is made for the multiple-times 
operation of the button +1 or by taking -1, and selection operation of the target receiving 
channel is carried out. 

0083When a channel change is made by such operation, whenever a channel changes, disorder 
arises in a video signal as mentioned above. Then, when a channel switching button Is operated 
continuously many times, the meantime is made Into the period which displays the image of a 
pause condition and continuation channel change operation is completed in this way. The cash 
rec/play Image over the receiving channel signal chosen eventually is displayed. 
0084And the field in which cache reproduction is possible, i.e., the past Image section which 
can be displayed while carrying out time shifting continuously, is made into a field (13), and 
specification is updated for the starting point of the section, for example in the position of ** 
from cash reproducible position of the channel A **. 

0085Thus, the equipment which can perform cash rec/play can be constituted, operating a 
receiving channel. Although the number of receiving channels at that time described 1 as an 
example, it can also constitute the equipment which records those input signals, receiving the 
signal of two or more channels using a hard disk with a quick access speed. 
0086In that case, what is necessary Is just to also depend channel setting when such on the 
same method and composition, although it has two or more Records Department 50 or the 
function which records two or more bit streams on the hard disk 63 by frequency division 
operation etc. receiving two or more input signals etc. is realized. 

0087AS mentioned above, although the signal broadcast was received and the composition and 
Its operation of the recording and reproducing systems of a video signal which perform cash 
rec/play, and a video-signal recording and reproducing device were described. There is the 
method of constituting the regenerating section 70 as a video signal recorder which comprises 
the Records Department 50 and the medium part 60 in the video signal recorder 40 as video- 
signal playback equipment. 

0088The equipment which installs those video signal recorders and video-signal playback 
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equipment in a different place, and is installed In those distant places is a case where join 
together by a home network etc. and it Is made to operate. 

0089The video signal recorder at that time is made into a home server, and is installed in a 
home, video-signal playback equipment is connected to the home server by a home network, 
and the video-signal playback equipment Is Installed as two or more set top boxes for every 
room in which a monitor TV is installed. 

0090In this case, that home server as a bit stream sending device, A set top box is constituted 
as a bit stream receiving terminal. The video-signal information recorded on a hard disk while it 
is combined by high-speed wireless LAN or home LAN and both perform two-way 
communication by the operating instructions from each part store. Monitor TV to which the 
target bit stream views and listens via the set top box which a user operates is supplied, and it 
is made to be displayed in the decoded video signal. 

0091Thus, the recording equipment and the regenerating section as a transmit terminal and a 
receiving terminal are Installed in the distant place, and when making it operate unitedly by a 
means of communication, two or more transmit terminals and two or more receiving terminals 
will constitute the network form visual system which is combined in a network and operated. 
0092Although the recording medium used for a medium part was described centering on the 
hard disk, a recording medium is applicable also to the equipment using other recording media, 
such as the medium in which rapid access Is possible, for example, a magneto-optical disc, a 
RAM form or DVD of RW form, and a semiconductor memory form recording medium. 
0093Although MPEG-2 system was described as an example, the coding mode of a video 
signal. The method of compression encoding may use the compression method of the method 
not only by this but the formation of a frame inner code commonly called Motion-JPEG or MPEG- 
4 system, MPEG-7 system, MPEG-21 system with which standardization will be started from 
now on, and other fractals. 



Brief Description of the Drawings 

Drawing lit is a schematic block diagram of the video-signal recording and reproducing device 
concerning working example of this Invention. 

Drawing 2It is a figure showing the structure of the frame signal which a motion compensation 
is made by MPEG-2 system and coded. 

Drawing 3It is a figure showing typically the bit stream under cash rec/play concerning 
working example of this invention. 

Drawing 4It is a figure showing typically the state of the image displayed at the time of the 

channel change concerning working example of this invention on a time-axis. 

Drawing Sit is the figure illustrated about the method of presentation of a display at the time 

of the channel change concerning working example of this invention. 

Explanations of letters or numerals 

40 Video-signal recording and reproducing device 

50 Records Department 

51 TV tuner 

52 A/D converter 

53 MPEG-2 encoder 

54 Stream analyzer 

55 REC-FIFO 

56 Header detector 

57 Microcomputer 

58 Temporary storage memory 

60 Medium part 

61 Hard disk record reproducer 
63 Hard disk 

65 Write-in reading control machine 

70 Regenerating section 

71 Buffer memory 

72 MPEG-2 decoder 

73 OSD 

74 D/A converter 
76 Microcomputer 



mhtml:http://ipportal.thoninet.coni/patent/home/Patent Families Documents/PU/PU03x... 5/16/201 1 



PatentOrder MT 



Page 21 of 21 



78 Temporary storage memory 

79 Remote control interface 
90 Monitor TV 

95 Remote control 

Drawing 1 

For drawings please refer to the original document. 

Drawing 2 

For drawings please refer to the original document. 
Drawing 3 

For drawings please refer to the original document. 
Drawing 4 

For drawings please refer to the original document. 
Drawing 5 

For drawings please refer to the original document. 



For drawings please refer to the original document. 
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